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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] To the hub spindle (2) prepared in the rear hub, and the hub drum (4) prepared in said 
hub spindle (2) free [ rotation on the same axle ] and said hub spindle (2), on the same axle And 
the gear base established in said hub drum (4) free [ rotation ] (7), The ratchet gear tooth 
formed in the inner hole of said gear base (7) (11), The pawl which is formed between said 
ratchet gear teeth (11) and said hub drums (4), and engages with said ratchet gear tooth (1 1) 
(30), It has an energization means (23) for energizing said pawl (30) so that it may engage with 
said ratchet gear tooth (1 1). It is the freewheel for bicycles which tells only the turning effort of 
an one direction from a sprocket to said hub drum (4) through a ratchet mechanism (10). The 
tubed inner cylinder for it being inserted in said hub spindle (2), and said gear base (7) and same 
axle, and being arranged in said inner hole, and two or more pawl support holes (21) being 
arranged in the equiangular location of a periphery, and holding said two or more pawls (30) (20), 
When suspending or reversing the gear base (7) in which said sprocket was prepared, ****** for 
absorbing the engagement sound in which it is made to evacuate so that said energization means 
(23) may be resisted and said two or more pawls (30) may not engage with said ratchet gear 
tooth (11), and two or more of said pawls (30) and said ratchet gear teeth (11) emit said two or 
more pawls (30), and it consists of a means (60). The annular cage equipped with said pawl 
presser—foot section (64) to which it ****** and a means (60) engages with said two or more 
pawls (30) corresponding to said two or more pawls (30) (62), The freewheel for bicycles 
characterized by consisting of an one way clutch (70) which intervenes between the inner skin of 
the inner hole of said gear base (7) and said cage (62), and mainly transmits rotation of an one 
direction ******, and it is a device. 

[Claim 2] The freewheel for bicycles characterized by being the circular slide spring (70) with 
which an end engages with said cage (62) in claim 1, and a periphery touches the inner skin of 
the inner hole (61) of said gear base (7) ******, and said one way clutch (70) is a device. 
[Claim 3] The hub spindle (20 prepared in the rear hub, and said hub drum prepared in said hub 
spindle (20 free [ rotation on the same axle ] (40, To the ratchet gear tooth (110 formed in the 
inner hole of said hub drum (40, and said hub spindle (20, on the same axle And the gear base 
established in said hub drum (40 free [ rotation ] (70, The pawl which is formed between said 
ratchet gear teeth (1 1 0 and said gear bases (70, and engages with said ratchet gear tooth (1 1 0 
(300, It consists of said energization means (95) for energizing said pawl (300 so that it may 
engage with said ratchet gear tooth (1 1 0. It is the freewheel for bicycles which tells only the 
turning effort of an one direction from a sprocket to a hub drum (40 through a ratchet 
mechanism (100. The tubed inner cylinder for it being inserted in said hub spindle (20, and said 
gear base (70 and same axle, and being arranged in said inner hole, and two or more pawl support 
holes being arranged in the equiangular location of a periphery, and holding said two or more 
pawls (300 (200, When suspending or reversing the gear base (70 in which said sprocket was 
prepared, ****** for absorbing the engagement sound in which it is made to evacuate so that an 
energization means (95) may be resisted and said two or more pawls (300 may not engage with 
said ratchet gear tooth (110, and two or more of said pawls (300 and said ratchet gear teeth 
(110 emit said two or more pawls (300, and it consists of a means (100). The annular cage 
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equipped wittt said pawl presser-foot section (114) to which it ****** and a means (100) 
engages with said two or more pawls (300 corresponding to said two or more pawls (300 (110), 
The freewheel for bicycles characterized by consisting of an one way clutch (84) for intervening 
between the inner skin of the inner hole of said hub drum (40 and said cage (110), and mainly 
driving to an one direction ******, and it is a device. 

[Claim 4] An end engages with said cage (110) in claim 3, the freewheel for bicycles 
characterized by being the circular slide spring (84) with which a periphery touches the inner 
skin of the inner hole of said ratchet gear tooth (80) ******, and said one way clutch (84) is a 
device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The freewheel for bicycles ****** this invention and it relates to a 
device. Furthermore, in detail, the freewheel for bicycles to which it was made for a sound not to 
sound by engagement for a pawl and a ratchet gear tooth at the time of a halt or an inversion 
******, and the ratchet mechanism of the freewheel used for a bicycle, i.e., an one way clutch, 
is related with a device. 
[0002] 

[Description of the Prior Art] The freewheel is formed in the hub shell of the drive side-car ring 
of a bicycle, i.e., a usual rear wheel, at one or another object. The freewheel is equipped with the 
function, i.e., an one-way clutch device, to tell only the turning effort of an one direction. 
Although the thing of the structure of versatility [ device / one-way clutch ] is known, the 
ratchet mechanism using engagement of the infeed section (ratchet gear tooth) and a pawl is 
used in this, being known. 

[0003] If a ratchet mechanism drives a chain by the pedal and the rotation drive of the chain ring 
with teeth is carried out, torque will be transmitted to a pawl from a ratchet gear tooth, and it 
will carry out the rotation drive of the core (inner). The pawl is energized so that it may always 
gear for a ratchet gear tooth with a pawl spring. Since big torque and impulse force are told to a 
pawl from a ratchet gear tooth, a ratchet mechanism needs very big reinforcement and shock 
resistance. 

[0004] If a pedal is made to stop or rotate reversely, since it will rotate with inner ****** of a 
freewheel, it is made for relative rotation to be produced between ratchet gear teeth. Since the 
pawl is formed in INNA, relative motion will arise between a pawl and a ratchet gear tooth. Since 
the pawl was energized by the tooth flank of a ratchet gear tooth with the pawl spring and is 
always in contact with it, a pawl makes the sound which carries out rocking movement according 
to the irregularity of a ratchet gear tooth, and strikes the tooth flank of a ratchet gear tooth 
then generated. 

[0005] The sound which this ratchet mechanism generates is jarring for the rider of a bicycle, 
and friction with a pawl and the tooth flank of a ratchet gear tooth also serves as a loss of 
energy. If it lengthens, a result which leads also to wear of the tooth flank of a pawl and a 
ratchet gear tooth by this friction, and contracts the life of a freewheel is also brought 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made by the basis of the above 
technical backgrounds, and attains the following purpose. 

[0007] The purpose of this invention is for the freewheel for bicycles it was made not to 
generate the sound with which the pawl and ratchet gear tooth of a ratchet mechanism of a 
freewheel engage the pedal of a bicycle a halt or when carrying out inverse rotation to ****** r 
and offer a device. 

[0008] Other purposes of this invention are for few freewheels for bicycles to ****** and for 
wear of a pawl and a ratchet gear tooth offer a device. 

[0009] The purpose of further others of this invention is for the freewheel for bicycles which can 
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prolong the life of a pawl and a ratchet gear tooth to ******, and offer a device. 
[0010] The purpose of further others of this invention is for few freewheels for bicycles to 
****** and for the rotational resistance at the time of free rotation offer a device 
[0011] • 

[Means for Solving the Problem] This invention takes the following means in order to attain said 
purpose. 

[0012] The freewheel for bicycles of this invention 1 ****. A device To the hub spindle (2) 
prepared in the rear hub, and the hub drum (4) prepared in said hub spindle (2) free [ rotation on 
the same axle ] and said hub spindle (2), on the same axle And the gear base established in said 
hub drum (4) free [ rotation ] (7), The ratchet gear tooth formed in the inner hole of said gear 
base (7) (11), The pawl which is formed between said ratchet gear teeth (11) and said hub drums 
(4), and engages with said ratchet gear tooth (11) (30), It has an energization means (23) for 
energizing said pawl (30) so that it may engage with said ratchet gear tooth (11). It is the 
freewheel for bicycles which tells only the turning effort of an one direction from a sprocket to 
said hub drum (4) through a ratchet mechanism (10). The tubed inner cylinder for it being 
inserted in said hub spindle (2), and said gear base (7) and same axle, and being arranged in said 
inner hole, and two or more pawl support holes (21) being arranged in the equiangular location of 
a periphery, and holding said two or more pawls (30) (20), When suspending or reversing the gear 
base (7) in which said sprocket was prepared, ****** for absorbing the engagement sound in 
which it is made to evacuate so that said energization means (23) may be resisted and said two 
or more pawls (30) may not engage with said ratchet gear tooth (11), and two or more of said 
pawls (30) and said ratchet gear teeth (1 1) emit said two or more pawls (30), and it consists of a 
means (60). The annular cage equipped with said pawl presser-foot section (64) to which it 
****** and a means (60) engages with said two or more pawls (30) corresponding to said two or 
more pawls (30) (62), It is characterized by consisting of an one way clutch (70) which intervenes 
between the inner skin of the inner hole of said gear base (7), and said cage (62), and mainly 
transmits rotation of an one direction. 

[0013] Said one way clutch (70) is characterized by this invention 2 being a circular slide spring 
(70) with which an end engages with said cage (62) in a device by the freewheel for bicycles of 
this invention 1 ******(ing), and a periphery touches the inner skin of the inner hole (61) of said 
gear base (7). 

[0014] The freewheel for bicycles of this invention 3 ****. A device The hub spindle (20 
prepared in [claim 3] rear hub, and said hub drum prepared in said hub spindle (20 free [ rotation 
on the same axle ] (40, To the ratchet gear tooth (110 formed in the inner hole of said hub drum 
(40, and said hub spindle (20, on the same axle And the gear base established in said hub drum 
(40 free [ rotation ] (70, The pawl which is formed between said ratchet gear teeth (-1 1 0 and said 
gear bases (70, and engages with said ratchet gear tooth (110 (300, It consists of said ~ 
energization means (95) for energizing said pawl (300 so that it may engage with said ratchet 
gear tooth (110. It is the freewheel for bicycles which tells only the turning effort of an one 
direction from a sprocket to a hub drum (40 through a ratchet mechanism (100. The tubed inner 
cylinder for it being inserted in said hub spindle (20, and said gear base (70 and same axle, and 
being arranged in said inner hole, and two or more pawl support holes being arranged in the 
equiangular location of a periphery, and holding said two or more pawls (300 (200, When 
suspending or reversing the gear base (70 in which said sprocket was prepared, ****** for 
absorbing the engagement sound in which it is made to evacuate so that an energization means 
(95) may be resisted and said two or more pawls (300 may not engage with said ratchet gear 
tooth (110, and two or more of said pawls (300 and said ratchet gear teeth (110 emit said two or 
more pawls (300, and it consists of a means (100). The annular cage equipped with said pawl 
presser-foot section (114) to which it ****** and a means (100) engages with said two or more 
pawls (300 corresponding to said two or more pawls (300 (110), It is characterized by consisting 
of an one way clutch (84) for intervening between the inner skin of the inner hole of said hub 
drum (40, and said cage (110), and mainly driving to an one direction. 

[0015] The freewheel for bicycles of this invention 3 ****** this invention 4, and in a device, an 
end engages with said cage (1 10) and, as for said one way clutch (84), is characterized by a 
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periphery being the circular slide spring (84) which touches the inner skin of the inner hole of 

said ratchet gear tooth (80). 

[0016] 

[001 7] 

[0018] 

[001 9] 

[0020] 

[0021] 

[Embodiment of the Invention] 

(Example 1 of a gestalt of operation) Next, the example 1 of a gestalt of operation of this 
invention is explained. Drawing 1 , and 2, 3, 4 and 5 are drawings showing the example 1 of a 
gestalt of operation of this invention. Drawing 1 shows the sectional view of the part of the gear 
base of the rear hub 1, and shows the cross section only by the side of the upper part from the 
center line. The rear hub 1 is constituted centering on the hub spindle 2 prolonged horizontally 
The hub drum 4 is supported free [ rotation ] free [ rotation ] through left bearing (are a left 
location on illustration and not shown), and the right-axis carrier 3 to the hub spindle 2. 
[0022] ****** (not shown) and ****** 5 are formed in the hub drum 4. The hub drum 4 was not 
standardized and is not [ general-purpose ] the thing of a special configuration. The spoke 
insertion hole 6 for inserting in ****** and ****** 5 the bending section of the edge of the 
spoke (not shown) prolonged in radial to a hub spindle 2 has opened in the direction of an axis. 
The gear base (called the outer.) 7 has constituted the outline cylinder-like configuration. 
[0023] The spline 8 is formed in the periphery of the gear base 7. The multistage freewheel (not 
shown) of a cassette type is inserted and fixed to a spline 8. The ratchet gear tooth 1 1 which 
constitutes a ratchet mechanism 10 is formed in the inner skin of the inner hole of the gear base 
7. The number of teeth of the ratchet gear tooth 1 1 of the example 1 of a gestalt of this 
operation is 31T. 

[0024] The tubed inner cylinder (inner ** is also only said.) 20 is inserted and arranged in the 
inner hole of the gear base 7 at a hub spindle 2, and the gear base 7 and the same axle The 
inner cylinder 20 is for holding a pawl 30. Drawing 2 (a), (b), and (c) show the structure of the 
inner cylinder 20, drawing^ (a) is a sectional view, drawing 2 (b) is the right side view of drawing 
2 (a), and drawing 2 (c) is the left side view of dra win g 2 (a). ' 
[0025] Five pawl support holes 21 are arranged in the equiangular location of the periphery of 
the inner cylinder 20, and the medial-axis line of this pawl support hole 21 is arranged so that it 
may become the medial-axis line of the inner cylinder 20, and parallel. The pawl support hole 21 
is for supporting the end of a pawl 30, enabling free rocking, and is a circular hole which are 
about 240 include angles to which opening of the part was carried out. The depth of the pawl 
support hole 21. i.e., the axis lay length of the pawl support hole 21, is almost the same as the 
die length of a pawl 30. 

[0026] The spring support hole 22 is formed in the pawl support hole 21 and the location which 
counters so that it may become the pawl support hole 21 and a pair. The medial-axis line of the 
spring support hole 22 is arranged so that it may become the medial-axis line of the pawl 
support hole 21 and the inner cylinder 20, and parallel. The spring support hole 22 is for inserting 
and supporting the pawl spring 23 which is a coil spring. The pawl spring 23 is for energizing so 
that the tip of a pawl 30 may gear for the ratchet gear tooth 11. 

[0027] The pawl spring 23 is a torsion coil spring, the end engages with the end of a pawl 30, and 
the other end energizes, as the peripheral face of the inner cylinder 20 is contacted and the pawl 
30 was described above, for this reason, the end of a pawl 30 will be inserted in the pawl support 
hole 21, and will be supported free [ rocking ], and will be energized by that it may rock to an one 
direction with the pawl spring 23. In the core of the inner cylinder 20, it has the support hole 24. 
[0028] The support hole 24 is a through tube for inserting the cassette mounting bolt 56. The 
male screw 57 is formed at the tip of the cassette mounting bolt 56, and by thrusting a male 
screw 57 into the female screw 58 formed in the hub drum 4, the inner cylinder 20 can be fixed 
so that it may be united on the hub drum 4. 

[0029] The ball rolling contact surfaces of rolling element 25 whose cross-section configuration 
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is a hemicycle are formed in the periphery of the end of the inner cylinder 20. The ball rolling 
contact surfaces of rolling element 26 are formed also in the peripheral surface of the inner hole 
of the gear base 7. A shot 31 intervenes between the ball rolling contact surfaces of rolling 
element 26 of the gear base 7, and the ball rolling contact surfaces of rolling element 25 of the 
inner cylinder 20, and this rolls the ball rolling-contact-surfaces-of-rolling-element 32 and ball 
rolling-contact~surfaces-of-rolling-element 26 top, and supports it for the gear base 7 on the 
inner cylinder 20, enabling free rotation. 

[0030] The female serration 27 is formed in the end of the inner cylinder 20. Ten ****s of the 
female serration 27 are carried out, and it consists of projection 28 whose cross-section 
configuration is ten of a semicircle. The female serration 27 is for connecting the inner cylinder 
20 and the serration body 35. The serration body 35 intervenes between the inner cylinder 20 
and the hub drum 4. The serration body 35 constitutes a kind of joint for transmitting the running 
torque from a chain to the hub drum 4 through the gear base 7, a ratchet mechanism 10, and the 
inner cylinder 20. 

[0031] The male serration 36 which gears to the female serration 27 of the inner cylinder 20 is 
formed in the periphery of the end of the serration body 35. The configuration of the male 
serration 36 has the female serration 27 and reverse irregularity. The male serration 37 is formed 
in the periphery of the other end of the serration body 35. The male serration 37 of the serration 
body 35 has geared to the female serration 38 formed in the hub drum 4. 
[0032] The configurations of the male serration 37 and the female serration 38 are said male 
serration 36, said female serration 27, and similarity configurations, and are not illustrated here. 
After all, the running torque of a freewheel is transmitted to the hub drum 4 through the female 
serration 27 of the gear base 7, a ratchet mechanism 10, the inner cylinder 20, and the inner 
cylinder 20, the male serration 36 of the serration body 35 and the male serration 37, and the 
female serration 38 of the hub drum 4. 

[0033] The screw 29 is formed in the periphery of the other end of the inner cylinder 20, and the 
female screw 41 of a screw cap 40 is thrust into a screw 29, and it is fixed to the inner cylinder 
20. Therefore, the screw cap 40 is being fixed to the inner cylinder 20 by one. Rolling contact 
surfaces of rolling element 43 are formed in rolling contact surfaces of rolling element 42 and the 
inner skin of the inner hole at the peripheral face of a screw cap 40. The shot 45 intervenes 
between the rolling contact surfaces of rolling element 42 of a screw cap 40, and the rolling 
contact surfaces of rolling element 9 formed in the inner skin of the inner hole of the gear base 
7. 

[0034] Relative rotation of the gear base 7 and the inner cylinder 20 can be carried out. In the 
screw section of a hub spindle 2, the ball push 50 is screw ** rare ******. Furthermore, the ball 
push 50 is being fixed to the hub spindle 2 with the locknut 52. Rolling contact surfaces of rolling 
element 51 are formed in the peripheral face of the ball push 50. A shot 55 intervenes between 
the rolling contact surfaces of rolling element 43 of a screw cap 40, and the rolling contact 
surfaces of rolling element 51 of the ball push 50, and a shot 55 rolls a rolling-contact-surfaces- 
of-rolling-element 43 and rolling-contact-surfaces-of-rolling-element 51 top. 
[0035] Therefore, the inner cylinder 20, the serration body 35, the hub drum 4, and the cassette 
mounting bolt 56 will be formed free [ rotation ] on the hub spindle 2 in one. the condition of 
having set the gear base 7, the inner cylinder 20, and the serration body 35 to one by turning the 
screw of the cassette mounting bolt 56 where the ball push 50 and a shot 55 are removed so 
that I might be understood from explanation of said structure — the hub drum 4 — 
immobilization — or it can remove. For this reason, when exchanging these components, there is 
an advantage made easily. 

[0036] (******(ing) device 60) said ratchet mechanism 10 carried out — the gear base 7 — a 
halt — or if inverse rotation is carried out, since the rotation drive of the inner cylinder 20 will 
be carried out through the hub drum 4, a pawl 30 generates the ratchet gear tooth 11 and 
relative rotation — making — the irregularity of the tooth flank of the ratchet gear tooth 11 — 
said — as carried out, **** occurs. It ****** and a device 60 is a device it was made for this 
**** not to generate. The cage hole 61 which is a major diameter a little is formed in the inner 
skin of the inner hole of the gear base 7 from the ratchet gear tooth 1 1 . 
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[0037] The cage hole 61 is the periphery of the end of a pawl 30, and it is arranged so that it 
may be located near the shot 45. A ********** sa ^ e ****** to t ^ e cage ho(e 61 and g device 
60 inserts and is arranged. Drawing 5 ( a ) and (b) are the cages 62 which ****** and constitute a 
device 60, and are a sectional view when d rawing 5 (a) cuts drawi ng 5 (a) with a front view and a 
b-b line cuts drawing 5 (b). 

[0038] A cage 62 carries out an annular form and is made from sheet-metal material. A cage 62 
consists of the annular disk section 63, the pawl presser-foot section 64, and slide spring stop 
section 65 grade. The annular disk section 63 is a part which constitutes the body of a cage 62, 
and the crevice 66 which is a radial notch is formed in five places of this periphery. The pawl 
presser-foot section 64 follows each crevice 66 at the annular disk section 63, and it is bent and 
formed in 90 degrees. 

[0039] When a cage 62 is turned, the inner skin 67 of each pawl presser-foot section 64 
contacts the peripheral face of a pawl 30, and resists the pawl spring 23 in the tip of a pawl 30, 
namely, is made to go focusing on radial. A pawl 30 stops for this reason, contacting the tooth 
flank of the ratchet gear tooth 11. The slide spring 70 by which friction of one direction rotation 
was equipped with the large function to friction of rotation of the other directions performs the 
drive of a cage 62. The slide spring 70 is the circular spring which carried out an abbreviation 
round as illustrated, and it is made from the wire rod of steel. 

[0040] The stop section 71 in which the end of the slide spring 70 was bent by about 90 degrees 
radial is formed, and the other end 72 is released. The stop section 71 is inserted in the slit 73 
between the two slide spring stop sections 64. The peripheral face of the slide spring 70 is in 
contact with the inner skin of the cage hole 61 of the gear base 7. 

[0041] (Actuation of the example 1 of a gestalt of operation) Next, actuation of the example 1 of 
a gestalt of said operation is explained. A crank arm on either side drives by a rider's strength of 
its legs. This drive is transmitted to the sprocket chosen from the front gear plate by gear 
change actuation of a multistage freewheel through the chain. By this drive, rotation driving force 
occurs on the gear base 7 which rotates to a front gear plate and coincidence. 
[0042] In response to this rotation driving force, a rotation drive is carried out and the ratchet 
gear tooth 1 1 carries out relative rotation of a pawl 30 and the ratchet gear tooth 1 1 in the 
gearing direction. By this relative rotation, it gears only to one of the ratchet gear teeth 1 1 with 
one in phase of two or more pawls 30, and is engaged. The gear base 7 receives rotation driving 
force, and the rotation drive of the hub drum 4 is carried out through the inner cylinder 20 and 
the serration body 35 by this engagement 

[0043] It is actuation of the ratchet mechanism 1 0 when the above is running by pedal drive. 
Next, it ****** and a full account is given about actuation of a device 60. If a pedal and a chain 
will be driven and the gear base 7 will be turned in drawing 3 and the direction of arrow-head a 
which illustrated by 4 supposing the inner cylinder 20 has stopped, in order to simplify * 
explanation, since the inner skin of the cage hole 61 is in contact with the peripheral face of the 
slide spring 70, the force of a tangential direction will act on the peripheral face of the slide 
spring 70 according to this frictional force. 

[0044] This will extend the end 72 of the slide spring 70. Consequently, the gear base 7 and the 
slide spring 70 will be united, and will be rotated. The pawl presser-foot section 64 of a cage 62 
will really [ this ] be in the condition of having evacuated as it separated from the periphery of a 
pawl 30 and was shown in drawing 3 , with rotation. The pawl 30 which is specific one in the pawl 
30 which is five pieces from which a phase differs will gear with the clutch gear tooth 1 1 with 
which the include-angle phase agreed. 

[0045] If the inverse rotation of the gear base 7 is made to carry out in the direction of arrow- 
head b, since the inner skin of the cage hole 61 of the gear base 7 is in contact with the 
periphery of the slide spring 70, the slide spring 70 and the gear base 20 will rotate it to one only 
by this frictional force according to this frictional force. Frictional force is smaller than the time 
at the time of the drive which described this frictional force above. By rotation of the gear base 
7 of the direction of arrow-head b, each pawl presser-foot section 64 of a cage 61 resists the 
pawl spring 23, makes the tip periphery of a pawl 30 press down and rock, and removes 
engagement for a pawl 30 and the ratchet gear tooth 1 1 . 
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[0046] Furthermore, if the rotation drive of the gear base 7 is carried out, the inner skin of the 
cage hole 61 and the peripheral face of the slide spring 70 will slide, and will perform relative 
motion. The pawl presser-foot section 64 maintains the condition of having pressed down the 
pawl 30, avoids contact to a pawl 30 and the tooth flank of the ratchet gear tooth 1 1 , and does 
not generate **** (condition shown in drawing 3 ). 

[0047] (Example 2 of a gestalt of operation) Although the ratchet mechanism 10 of the example 
1 of a gestalt of said operation is arranged in the inner hole of the gear base 7, there is not 
necessarily no need for this ten ratchet mechanism of incorporating in the gear base 7. When a 
general-purpose sprocket is used for the magnitude of the inner hole of the gear base 7 so that I 
may be understood from the example 1 of a gestalt of said operation, the magnitude of the 
diameter has constraint. That is, when making [ many ] the number of teeth of the ratchet gear 
tooth 1 1 when enlarging relation, in order to strengthen reinforcement of the pawl 30 of a 
ratchet mechanism 10, and making a dental pitch small, there is constraint. 
[0048] It is the sectional view which d rawin g 6 , and 7 and 8 showed the example 2 of a gestalt 
of operation, and cut drawing 6 in the half section Fig. of a rear hub, and cut d ra wing 7 by the 
VII— VII line of drawing 6 , and drawing when it ****** and a device operates, and drawing 8 is the 
sectional view cut by the VII-VII line of drawing 6 , and a sectional view in case it ****** and a 
device does not operate. In the example 2 of a gestalt of operation, it differs in the example 1 of 
a gestalt of operation in that ratchet mechanism 10' was arranged and prepared in the location 
of ****** 5 T of hub drum 4'. 

[0049] Rear hub 1' is constituted focusing on hub-spindle 2' prolonged horizontally. Hub drum 4' 
is supported free [ rotation ] through left bearing 3" which is a ball bearing, and right-axis carrier 
3 f to hub-spindle 2'. hub drum 4' — ******5" and ****** 5' — one — formation — now, it is. 
The major-diameter annular section 75 with a large path is formed in ******5' of hub drum 4' of 
the example 2 of a gestalt of this operation. The annular ratchet gear-tooth body 80 is 
connected with the inner hole of this major-diameter annular section 75 through the serration 81 
of well-known structure. Therefore, the ratchet gear-tooth body 80 will be fixed to the inner hole 
of the major-diameter annular section 75. 

[0050] Ratchet gear-tooth 11' of the same configuration as the ratchet gear tooth 11 of the 
example 1 of a gestalt of said operation is formed in the ratchet gear-tooth body 80. The cage 
hole 61 of the above mentioned gestalt 1 of operation and the cage hole 82 which is same 
slotted hole are formed in the peripheral surface of the inner circumference hole of the ratchet 
gear-tooth body 80. It becomes this cage hole 82 from a cage 110 and slide spring 84 grade, and 
****, and insertion arrangement of the device 100 is carried out. It ****, it is this almost same 
principle as the example 1 of a gestalt of said operation, and although that detailed explanation is 
omitted, as for a device 100, only difference explains it. 

[0051] It ****, and the device 100 is stopped so that it may not escape in the direction of an 
axis of a hub spindle 2 in the ** ring 83 fixed to the inner hole of the major-diameter annular 
section 75. Moreover, insertion arrangement of inner cylinder 20' supported for pawl 30', enabling 
free rocking is carried out in the inner hole of the ratchet gear-tooth body 80. Pawl 30' is 
prepared in the periphery of inner cylinder 20'. Pawl 30' shown in drawing 7 is always energized 
so that ratchet gear-tooth IV may be contacted with the pawl spring 95 which is a flat spring. 
[0052] It ****** and the cage stopper 1 16 is formed in the cage 1 10 of a device 100 at one. The 
cage stopper 116 stops in contact with 1 12 on the side face of inner cylinder 20\ A cage 110 
can move only in the fixed include-angle range. The pawl presser-foot section 114 presses down 
the periphery of pawl 30'. The pawl presser-foot section 114 is in contact with the side face 113 
of inner cylinder 20' at the time of the drive of a freewheel. After all. by relative displacement 
with inner cylinder 20', as for the cage 1 10, migration is permitted only for the fixed include- 
angle range. 

[0053] It is supported by the inner hole of inner cylinder 20' by the rolling bearing 85. The rolling 
bearing 85 is supported for between the right-hand side hub drum 86 and inner cylinder 20', 
enabling free rotation. Screw ** rare ****** of the end of the right-hand side hub drum 86 is 
carried out with the screw 87 in the inner hole of hub drum 4'. Therefore, the right-hand side hub 
drum 86 is rotated united with hub drum 4'. The right-hand side hub drum 86 is equipped with 
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the cylindrical extension 88. 

[0054] The inner ring of spiral wound gasket 90 of a ball bearing 89 is inserted in the periphery of 
an extension 88. The outer ring of spiral wound gasket 91 of a ball bearing 89 is inserted in the 
inner skin 92 of the inner hole of gear base 7\ On the other hand, it is fixed to the end of inner 
cylinder 20' so that gear base T may be united with a screw 93. After all, support of gear base T 
which can be rotated will be carried out by a rolling bearing 85 and the ball bearing 89 at hub 
drum 4\ and it will be connected through the ratchet mechanism 10. 

[0055] Screw cap 40' is being fixed to the extension 88 of the right-hand side hub drum 86. 
since screw cap 40' is what constitutes bearing 3' — hub drum 4' and its right-hand side hub 
drum 86 — hub-spindle 2' — it will be supported free [ rotation ] by left bearing 3" and right- 
axis carrier 3' upwards, pawl 30of ratchet mechanism 10" — and it ******, and the structure of 
a device 100 and a function are substantially [ as the example 1 of a gestalt of operation ] the 
same, and the detailed explanation is omitted. 

[0056] The example 2 of a gestalt of this operation has the advantage that the reinforcement of 
the pawl and ratchet gear tooth to which the number of sheets of the ratchet gear tooth 1 1 can 
be made to increase compared with the example 1 of a gestalt of operation can also be raised. In 
addition, in the example 2 of a gestalt of said operation, although inner cylinder 20' was prepared 
with another object, gear base T may be extended to hub drum 4\ an extension may be 
prepared, and pawl 30' may be arranged to this. 

(Other examples) In five pieces and the example 2 of a gestalt of operation, the number of teeth 
of ratchet gear-tooth 1 1 ' of the number of teeth of said ratchet gear tooth 1 1 of the example 1 
of a gestalt of said operation is five pieces about the number of 36T and pawl 30' in the number 
of 31T and a pawl 30. However, the number of the number of teeth of the ratchet gear tooth 1 1 
and 11' and a pawl 30, and 30' is not limited to said numeric value 
[0057] 

[Effect of the Invention] According to this invention, wear of a freewheel is lessened further, a 
life is prolonged and there is effectiveness which a sound in case the tooth flank of the pawl' of 
the ratchet mechanism of a freewheel and a ratchet gear tooth contacts does not generate and 
which can make running torque small. 



[Translation done.] 
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• « 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Prawing 1] Drawing 1 is the transverse-plane sectional view showing the example 1 of a gestalt 
of operation of the freewheel for bicycles of this invention. 

[Drawing 2] Prawing g (a), (b), and (c) show the structure of the inner cylinder 20, drawing 2 (a) 
is a sectional view, drawing 2 (b) is the right side view of drawing 2 (a), and drawing 2 (c) is the 
left side view of drawing 2 (a). 

[Drawing 3] Drawing 3 is a sectional view when the III — III line of drawing 1 cuts, is ******(ed) 
and shows the condition of engagement for the pawl at the time of actuation of a device, and a 
ratchet gear tooth, 

[Prawin_g_4] prawing, 4 is a sectional view when the III-III line of dravying 1_ cuts, and shows the 
condition of engagement for the pawl at the time of the drive of a freewheel, and a ratchet gear 
tooth. 

[Drawing 5] Drawing 5 (a) and (b) are cages, and are a sectional view when a front view cuts 
drawinjg_5 (a) and the b~b line of drawing 5 (a) cuts drawing 5 (b). 

[Drawing 6j Drawing 6 is the transverse-plane sectional view showing the example 2 of a gestalt 
of operation of the freewheel for bicycles of this invention. 

[Drawing 71 Drawing 7 is a sectional view when the VII-VII line of drawing 6 cuts, and shows the 
condition of engagement for the pawl at the time of un-driving, and a ratchet gear tooth. 
iDrawingJj] Drawing 8 is a sectional view when the VII-VII line of drawing 6 cuts, and shows the 
condition of engagement for the pawl at the time of a drive, and a ratchet gear tooth. 
[Description of Notations] 

1 — Rear hub 

2 — Hub spindle 

3 — Right-axis carrier 

4 — Hub drum 

5 — Right-hand side jaw 
7 — Gear base 

10 — Ratchet mechanism 

1 1 — Ratchet gear tooth 
20 — Inner cylinder 

30 — Pawl 

23 95 — Pawl spring 

56 — Cassette mounting bolt 

60,100 — ****** i s carried out and it is a device. 

61 82 — Cage hole 

62,110 — Cage 



[Translation done.] 
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V3>2 7. t b- v a 3 5 (Dtt b- v a > 3 

6&t/it-tzU— va >3 7. /\^BB4(DiHHru— v3> 

[0 0 3 3] *ls-i-—ffi 2 0CDftb3ga>^JSlCli^v2 9 
7b<ffej££;HTfcy % ^v2 9I=I**^»4 0 0)flf^v4 
1 *<=teC&*;HT^>^-— 12 0lcHS*+tru4. t 

tcA<or, ^vi4 oii-r i§2 ofc—ftfcm^;* 

4 0<7>fc»® 4 2 <h^'&7<7>(^ncr>^Jl®{C^$tL 

fce»B 9 1 <Dm izm& 4 5 $ *ir i> « . 

[0 0 3 4] ^£7 i:-f V^— S2 Otltn$j®&-? 

2■C/^^ii2^cS^S^^Tl^^o iff L 5 0 (7)^fJi®lC 
(*IeB@5 1 ^filc^^TL^^o *i/S4 0<7)fEffij®4 
3<t3E^L5 0(7)gB®5 1 kOmiZltm&S 

flits 5(ifca®4 3t&mm5 1 ±*e«-r 

o 

[003 5] Lfctf oT. B20, -tzb— V3 

>W3 5, /N^P4St;^-tr^ hffi^^U h 5 
-#tttoT/\^<»2±-cHIE*a«=l9:lt6*iT^*c 



(5) 



ftVtm 3 4 60 1 6 6^ 



4*]jStffe£o 

[00 3 6] (/RfSLiSeo) KELM^ivh 
««1 014* *-V^7A<#jhXl4i»(iHE*4i*t. /n^ 

3 0A<7fi^htl 1 fc«**HIIia«l*«**li-T^ 
fif hi1 10)liH(DEflCilcJ;y«HBLfccfc3l=JTl* 

destine,, 

[0 0 3 7] >T— S?ft6 1 I*. JK3 0(0— Ma^ST. 
Pi* 4 5<Bifi«|::teJK-f 5* 5UiEil£*i-riN£ 0 

LOTS *iT 1^4. 05 (a) , (b) it. JR*SHL« 
i6 0S«at«^r-v6 2-Cfty, 15 (a) lilEffi 
HL 05 (b) I4H5 (a) £b-bmT*V}mLtzt£ 

[0038] ^-i/6 2i±a«wsLfcta)tfcy, 

Jttl?X.ffl56 4. X7-f K^?»J>9«±«6 5*^bft 
£o S«R«ai6 3(i. ^-y6 2(Dt#S*f»»t 

fey. co>^H05awici**s*i^(©«^#T?fc*ia 

^6 6*<B/&£*lTl^ 0 *C3ffl6 6(C|*/R}fiL»6 4 

A<8M*R««6 3(=31«L-C9 oflc(camfr»rt**ir 

[003 9] t-i>6 2iBtt, £JR»**& 6 4 0)1*3 
Il6 7lt 0(0nHffilC«jBLTjil3 OOfti** 

KX^'J >^7 0T?fr3. X7-f KX?U>^7 0I1 

[0 0 4 0] Z7^f KX^'J>y7 0fl)-««:»9 0Jt 

2{4»tt*;|xTl*5o «jfc«P7 114, --D<DXv-f KX 
>y«ih»6 4(DlH<DXy h7 3K»A*:h-Tl^ 

£ 0 x^-r Kx^y >^7oa>nnBB(2^'V«7a)^— 
[0041] (JHB0V8M 1 a>BM10 frlEUffi 



[0 0 4 2] Z(Dm&m§hJl$:%:i-tT3Tx. v 1 1 
i£[l$£i&»£;fts /H30t7fi-;h*1 1I4&£<^5 
^filKffiSia&r*. Cfl)*B»|sHE(Ccfcy, 1g&<DJR3 

mfr-&i*&&-?& 0 z<d&^iz& y , ^^7*<Eieffi 

*f>:l — 1S20, tL/-va>*(*3 5S 
^LT/\^IP4A<BeKB»S*i4. 

[0 0 4 3] Jsi±*^^uH[BiiCcfc y jtff un>4t # 
(D^tFx^ httflll oof^lfjTfe^o flV£;SL« 

jc^r ®2 o*<«jtLTi*<5<t-f &<t. ^sok ^ 

x->£Igi!)LT^-V£7 $H3, 4Trll7FLfc^Ena 

>^7 o<oftfflmizteLxi*&o>x* ccoBmjuz&y x 
Kx^y >^7 oa>^Hffi(c»«*iai(D**^ffl-r 

[o o 4 4] zfiicfc y , X^-f Kx^y 0<7>- 

KX^y >^7 0(4— WfcttoTBCrftCilctt 
4o -<7>— ftlD&ICtfvoT. >r-v6 2(0IRlf^ffl!6 4 
f4. JH3 0 0>nJS/)^&K*iTH 3 1=^*^*3 l^iBiKLfc 
ttS^ft&o (£ffi*<RJS:£5fl(D/rt3 0(D3t>W3ea>1 
flOJA 3 6 IMS&tltff ft Lfc^ 7 ^ f i 1 U*^ 

[004 5] ^*7**H3b*ffiIlCjfiI5J|ES-i+4i:. 
^S7(D^r-i?fl6 1 COP*9il®(4X^^ KX^U 

7 da>nalc»Lrt^-6<D■T?^z<D«JS^3lc < fcyx^>r K 
x^y >^7 oi^S2 o<ti4. ccD*»:fcawe- 

ttKElln-f «. C<D»»*r4HlHSLfcffi»ft(Di:#^y 
-v6 1(DMffi»6 4ll JA/<*2 3(rtftUT/fl3 

1 1 <ta>&££n-fo 

[0 0 4 6] ^-Vi&7A<EHsHB»**L4t. 
yfl.6 1 (Drtlii:X7^ KX^'J >^7 0<E>nJH®(4 
KBfcL4BttaBfe£ff5. mifx.§iJ6 4(4/Tl3 0$^$x. 
fc«JB*l*«L/Il3 Ot^^x^ hftl 1(D»H<k0>tt 

*t*Ei»Lm#i438±Lfci^ (H3i=^-r«88) 0 
[0047] <mB0>KS0i 2 ) mzmmommm 1 <& 

9*xy httW 1 014. ^£7<DftH(:=IBS£*lT^ 

4A<, c©7fx*; h««i 0f4^-VS7i^icffl^at; 

(&w4iB"rLtats nGxtko)»aiA 1 

4cfc7(^ ^-V-&7<7>P*q?L(7)^:#*{c(4iaffi(Dx^a>r 

^>*». ^t^x^ oa)jii3 oa>5Sfi*3i<-r4fc 

[0 04 8) 06, 7. 8l4^j56(Dff^^0Jj2^7FU, 0 



(6) 



3 4 6 O 1 6 6 



6 it 'J 7A?fl)i|iffi®@, |g] 7 f£d Q(j)M\ | _vi m-etj] 
BrLfcBrffiHL m#^LWSA<ffiSLfct £tf>En?& 
y. 0 8l*@6©VII-VII«-C«JBfUfcfflrB0, m#>8 

[004 9] 'JTA^T 7k¥^fS]I^IIt;^>/N^$4 

c:i4. £««5" auxins' (*icfKnj$rt^ 
£o *^3ffi<7>ff^^^i 2 (7>/\^BB 4 * 0)6fflR5' lc(4*I 

«^U7 5(7>rt?Ll::(4if#(7)^xy hS*{*8 O 

[0050] 5*x* h^;£#8 oizitmznmmm 

fl1©7fi*; h*1 1 fcH«ft»K©5fx7 h*l 

is ft a 2ir(i^— v 1 10. *^«r Kx^uv^s 4* 
*&»**5BL«lli o o*<»aib«S*iti^« -tf> 
L«« 1 o o l4ffirSBHS6<Z>ff2ig0!) 1 £I5ISH-0>fii 

[005 1] #;8L««1 0 0I4*SJS#SP7 5(DrtfL 

o<D^?Lic{ini3 o' £«»a««::3t»r 

2 0* *<»Aiag$^TL>^ 0 >r>t-«2o' con^i 

l:iM3 0* ^IStt^tiTi^o EJ7ic^-r/H3 0' (4 
.fi/^-e*M/^95i:j;y7fx7hii 1' (eft 

[0 0 5 2] m*;HL««1 0 0(D>r-y1 1 0(::i4- 
h^1 1 6A<^fiK*4xr^ft 0 ^r-yx 
h^/^1 1 6I4<< 1§2 0' 0>$J@(C1 12(C^fg 

ist^&c jr*p *.« 1 1 4ii. iR3 o' (Dftmznzz- 
&o m»x.»i 1 4(4, :7'j— ;uoH»B#t=i4*r 

v1 10(4. -f>t-gJ2 0' t(DtB»»ft-e(4-S(D 
[005 3] >f>t-!S2 0' OrtTLiriin — ^ — ^7 

U>^8 5T?£J#£*lTl^o P-7-^7'J>^8 5 

i*. *«/\^«8 6t-f>^— IB2 0' fc<z>ra£isieg 
£C:3£f#LTl^o *|/\?R8 6<7>-ag!4*v8 7 (r 



IBSti*. *«II/\^IW8 6l4R«(DSt*»8 8*fll*r 

[0 0 5 4] 5£^£fl8 8CD^illC(4. 7fv- jL,K7 'J 
8 9(DfllK9 0 3t)<}|A^^tUl) o tK— ;l/^7 U >^8 
9(7)^^9 114^^7' COf*3?LC7>F^/D® 9 2|C}$A£ 

ttrt^o -r>^-— gj2o' (7>-ag(ci4^v9 3 
7*) >^8 9i=cfcy/\^BH4' icBHEaast»**i. a* 

[0 0 5 5] 6«/N?i8 6<DH§£lJ8 8 f:i[4*v^4 
0' *<BSitLtl^o ^Vl4 0' f4$&^3' 
tl>t(7)t$)^b/N^i4' &tf*<D**J/\:?IIB8 6 

l4M7f«2' ±|r^|fi^3" , ^liS3 r -eisl^^Slc 
X&SftTl^C 7fi7hi»10' (Dill 

30' atfm*«L««i ooo>«3t. «tt(4x«o>» 

[00 5 6] *HS6(D^lg^J 2 14. 3gffi<D J&flgffil 1 (CM: 
£k m&t/^^x^ h«(DBUS*,±lf £>C«£:;b<ai3fc£«t 

hffil 10)Sai4. 3 1 T. Jll3 0COe^$5®. Jil/ 
H)56(D^S^J2T?{4^Tx^ hm 1 1' (DH^I4 3 6 
T, JR3 0' <D^^^5iit?fc€)o L*>L^<t>. 7^ 
i^hf 11, 11' (7>@^i;m 3 0, 3 O ' (Dit 
(4, WIEa«(=BB3eS4x*tOT?J*3S:Uo ' 

[0 0 5 7] 

[BHtDHJIlttKV]] 

[Hi] 0114. **«<Di«s*ffl^'J— Tt^-f— ;kd* 

[0 2] H 2 (a) . (b) . (c) 14. ^f>t-fS2 

ooflMts^-rt^Tffcy, 02 (a) i4»r®ia. @2 
(b) J4EI2 (a) a)q6fl8ast?a&y . H2 (c) itm 

2 (a) <Z>£ffii]®HTft£ 0 

[03] 03(4. Wl<D\\\-\\\»VWmLtzb1*0>m 

SErfey. jwa Li«a)ft»»<Dmi: 5f x ^ mi 

[04] B4I4. ffl 1<D\\\-\\mvV)&Ltzt£<om 



4 6 0 1 6 6^ 



[H5] 05 (a) . (b) it, <T— S/"C*y. g]5 4- 

(a) (ilESUL 05 (b) (£05 (a) (7) b - b t&V 5- 

«Bf Lfcfc*a>KBH-e**. ?••■ 

[06] H6I*. *jftBB(Dee*ffl7U— ^-f — ;KZ)S 1 0 

ii6a)»®«2*^:-riEffiBraia-cft*o 1 1 

[07] H7I4. IBecOVI I— VI l«T?«l»f Ufci *<0» 20 

■Btfty, I^BWCDilli^^x^ H»tO)«fi-<D« 3 0 

B^TF^c 2 3 

[08] 08(4. H6©VII-VII|»^ttKLfc£#(0»r 5 6 
■Btfty, BIB©/R^7fi^ Hi 4: 6 0 

£7F-f o 6 1 

[flF^DBWl] 6 2 
1 



■-f M 
•/II 

9 5-fll/<* 

1 oo-m*;BL«« 
8 2-^-— S?TL 
1 1 0 ->r— v 



[0 1 ] 






(8) 



m^W, 3 4 6 0 1 66§ 



[02] [H5] [07] 




•puis h^— v<DjS# 
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